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Method and device for supplying power to leds 



FIELD OF THE INVENTION 

The invention generally relates to mobile communications. It particularly 
relates to a device and method for generating appropriate supply for LEDs (Light Emitting 
Diodes), which need to be supplied with a forward voltage that is higher than a predefined 
5 minimum forward voltage and with a current that is lower than a predefined maximum 
current. 

The invention advantageously applies to any voltage-supplied equipment and 
especially to battery-supplied equipment, like mobile phones or PDAs (Personal Digital 
Assistant), for example, having color displays that are backlighted using white LEDs. 

10 

BACKGROUND OF THE INVENTION 

LEDs need to be supplied with appropriate forward voltage and current 
limitation. In particular, white LEDs may need a higher forward voltage than the voltage 
supplied in current battery driven equipment. Known direct current up or down voltage 
15 converters, also called DCDC up-converters, with current measurement can be used for this 
purpose. But they are rather expensive. 

OBJECT AND SUMMARY OF THE INVENTION 

It is an object of the invention to provide cost-effective supply generation 
20 means for LEDs. 

To this end, a device and a method as defined in the opening paragraph are 
described. The device comprises: 

- voltage supply means for supplying voltage to the LEDs, 

- a pulse generator for generating a cyclic pulse signal having predefined on- times and off- 
25 times, 

- a switch controlled by the pulse generator to be turned on during said on-times to short- 
circuit the LEDs and turned off during said off-times, 

- an inductive device for increasing the forward voltage over the LEDs when the switch is 
turned off, so that said forward voltage gets higher than the minimum forward voltage and for 
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decreasing said forward voltage when the switch is turned on, so that the current through the 
LEDs remains below the maximum current. 

This arrangement allows supplying the LEDs with sufficient forward voltage 
and prevents the current flowing through the leds to be too high. The pulse generator can be 
5 for example a PWM (Pulse Width Modulation) generator. It is often available in current 
battery-supplied equipment. Therefore, the circuit can be built at very low cost with very few 
extra components. No special regulation is required provided a trade off between the 
inductance of the inductive device and the frequency of the pulse generator is achieved with 
respect to the brightness required from the LEDs. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention and additional features, which may be optionally used to 
implement the invention, are apparent from and will be elucidated with reference to the 
drawings described hereinafter, wherein : 
15 - Fig. 1 is a schematic diagram illustrating a device according to the invention, 

- Fig. 2 is a schematic diagram illustrating an improved device according to the 
invention, 

- Fig. 3 is a schematic diagram for illustrating an apparatus including a device 
according to the invention. 

20 

DETAILED DESCRIPTION OF THE DRAWINGS 

The following remarks relate to reference signs. Like letter references in all 
Figures designate like entities. 

Current batteries do not provide a voltage that is high enough for white LEDs. 
25 However, white LEDS cannot be supplied with a too high current. A trade off between a high 
voltage and a low current must be achieved. Therefore, a device is needed to increase the 
voltage over the LEDs without increasing the current over the maximum current that the 
LEDs can bear. 

Fig. 1 is an example of a device according to the invention for lighting white 
30 LEDs that need to be supplied with a certain predefined reference minimum forward voltage, 
but also with a current that should be below a predefined reference maximum current. 
Depending on the application and on the voltage needed, one or several LEDs can be used in 
series. The application comprises : 
- the LEDs Dl to D4, 
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• voltage supply means U for supplying a voltage to the LEDs, 

- a pulse generator PWM for generating a cyclic pulse signal having predefined on-times 
when the signal is at its higher state and off-times when the signal is in its lower state, the 
pulse generator can be a pulse width modulation generator but not necessarily, 

5 - a switch SI , for example an NMOS FBT (Field Effect Transistor conducting current when 
the gate is driven to a more positive voltage than the source) or NPN bipolar transistor 
(transistor which is turned on by a positive current in the base, which then allows to conduct 
current from collector to base) controlled by the pulse generator to be turned on during said 
on-times to charge the inductance LI and short circuit the LEDs and turned off during said 

10 off-times, 

- an inductive device or coil LI having an inductance L for increasing the forward voltage 
over the LEDs when the switch is turned off, so that the forward voltage gets higher than the 
minimum forward voltage and for charging LI when the switch is turned on, so that the 
current through the LEDs remains below the reference maximum current. 

IS The supply U has the voltage Vdd. The switch SI is turned on (is conducting) 

during the on times of the pulse generator. When SI is conducting, the coil LI increases its 
current by Vdd/L. When SI is turned off, the current keeps on flowing through the coil LI 
and the coil current is decreased by (VLED - Vdd)/ L. 

The maximum on-time of the signal PWM and the inductance L of the coil LI 

20 has to be chosen so that the maximum coil current is not higher than the maximum current 
allowed through the LEDs. The off- time has to be chosen so that the oil current decreases to 
0. If the PWM signal is turned off, the LEDs also turn off. The frequency of the pulse 
generator has an impact on the brightness of the LEDs. The higher the frequency is, the 
brighter the LEDs are, because the pulse signal makes the LEDs light up or not according to 

25 the pulse signal frequency. At high frequencies, a human eye cannot see the LEDs flickering. 
But they are indeed lit on only part of the time, that is only during the off-times of the pulse 
signal, which causes their brightness to be a bit lower than if they were on all the time. 

To improve efficiency of the circuit, a diode D can be used before the LEDs as 
shown in Fig. 2 to prevent the voltage over the LEDs from dropping to zero. 

30 Fig. 3 illustrates a mobile phone apparatus 30 having an IC 3 1 containing a 

pulse generator and a color display 32, which is back lighted with the white LEDs Dl to D4, 
using a device as shown in Fig. 1 or Fig. 2. In Fig. 3, Vg stands for ground. 
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The drawings and their descriptions hereinbefore illustrate rather than limit the 
invention. It will be evident that there are numerous alternatives, which fall within the scope 
of the appended claims. 



